GRASP65 controls Golgi position and structure during G2/M transition by regulating the stability of microtubules.
The mammalian Golgi apparatus is organized in the form of a ribbon-like structure positioned near the centrosome. Despite its multimodular organization, the Golgi complex is characterized by a prominent structural plasticity, which is crucial during essential physiological processes, such as the G2 phase of the cell cycle, during which the Golgi ribbon must be "unlinked" into isolated stacks to allow progression into mitosis. Here we show that the Golgi-associated protein GRASP65, which is well known for its role in Golgi stacking and ribbon formation, is also required for the organization of the microtubule cytoskeleton. GRASP65 is not involved in microtubule nucleation or anchoring. Instead, it is required for the stabilization of newly nucleated microtubules, leading to their acetylation and clustering of Golgi stacks. Ribbon formation and microtubule stabilization are both regulated by JNK/ERK-mediated phosphorylation of S274 of GRASP65, suggesting that this protein can coordinate the Golgi structure with microtubule organization. In agreement with an important role, tubulin acetylation is strongly reduced during the G2 phase of the cell cycle, allowing the separation of the Golgi stacks. Thus, our data reveal a fundamental role of GRASP65 in the integration of different stimuli to modulate Golgi structure and microtubule organization during cell division.